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GROUND LOOP BYPASS FOR GROUND
SOURCE HEATING OR COOLING

FIELD OF THE INVENTION

The invention 1s generally related to ground source heating,
or cooling, and more particularly to the use of ground loops to
aid 1n thermal trans{er.

BACKGROUND OF THE INVENTION

Energy conservation 1s an increasingly important consid-
cration for businesses and individuals alike as energy
becomes more expensive. Both heating and cooling represent
a major source ol energy expense, and so alternative methods
of heating and cooling are becoming more popular and viable.

Geothermal ground loop heating 1s used to defray costs
associated with heating (or cooling) air and water within a
building by taking advantage of the natural temperature dif-
terential between the surface air and underground. Such sys-
tems typically include a ground loop of underground pipes
largely situated below a permaifrost layer such as 1n the earth
or in a lake bed or the like, a building loop of pipes largely
situated within a structure such as a building, and a fluid pump
to pump a heat transfer fluid through the ground and building
loops. Within the building loop, the transfer flmd 1s pumped
through a heat exchanger where heat 1s extracted and used in
the building. The fluid 1s also pumped through underground
pipes of the ground loop where 1t absorbs more heat and
carries 1t back into the building. A similar process can be used
tor cooling, the transier fluid being used to move heat out of
the building and 1nto the cooler ground.

The fluid pump maintains a generally even and constant
flow of the transfer fluid through the entire system, even
during times that heat 1s not being exchanged, such as when
the system 1s otherwise 1dle or the building 1s not occupied,
for example. Variable-speed drives can be installed to reduce
the pump speed and save energy during such idle and unoc-
cupied periods, but the pump still needs to run at some mini-
mum speed on a continuous basis just in case one or more of
the heat exchangers 1s activated, so that the exchangers can
use the heat capacity of the fluid.

SUMMARY OF THE INVENTION

I have discovered that operating the fluid pump to move
fluid evenly through the entire system 1s not always necessary.
Indeed, operating the pump in order for the fluid to circulate
through the entire system itsell consumes a significant
amount of energy, and can also run the risk of moving heat 1n
the wrong direction, such as when the ground loop 1s not
closer to the desirable temperature than 1s the building tem-
perature, for example. To that end, and in accordance with the
principles of the present invention, I provide a bypass such
that when the system 1s called upon for normal heat exchange,
fluid 1s pumped through the system as conventional, but dur-
ing other times, some or all of the fluid 1s pumped through the
bypass so as to divert fluid flowing out of the building loop
away from the ground loop and back into the building loop.
As a consequence, the energy necessary to circulate fluid
through the system 1s substantially reduced or eliminated.
Furthermore, the risk of improper heat loss or gain between
the building loop and the ground loop during idle or unoccu-
pied periods, for example, 1s also substantially reduced or
climinated.

The system operates by switching between a normal mode
and a bypass mode. In the normal mode, transter fluid runs
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from the building loop out and through the ground loop, then
back 1nto the building loop as 1n conventional ground source
heating systems. In the bypass mode, at least some (but
advantageously all) of the transfer fluid 1s diverted to run
through the bypass instead, re-entering the building loop
without first passing through the ground loop. The state of the
system, including temperature data for one or more parts of
the system, may be used to determine when to operate in
normal mode or bypass mode.

In some embodiments, the flow rate of fluid diverted to
bypass the ground loop may be greater than the flow rate of
fluid circulating through the ground loop when fluid 1is
diverted. The flow rate of fluid circulating through the ground
loop when flud 1s diverted advantageously drops to approxi-
mately zero, such that substantially all fluid passing through
the building loop 1s diverted to bypass the ground loop, but
may also remain above zero, such that a portion of fluid
continues to circulate through the ground loop when fluid 1s
diverted. Some amount of fluid may also be permitted to
circulate through the ground loop or might be unavoidable.
And while such circulation may somewhat reduce the energy
savings or slightly increase the risk of unwanted heat gain or
loss, the benefits ol the bypass are still considered suificient to
present a substantial overall reduction 1n energy consumption
including a reduced risk of unwanted heat gain or loss.

By virtue of the foregoing, there 1s thus provided a more
eificient ground source heating system and method which
selectively diverts fluid away from the ground loop to recir-
culate within the building loop at select times, reducing the
energy necessary to operate the system and reducing coun-
terproductive thermal transier within the system.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a partial perspective view of a building including
an exemplary ground source heat transfer system incorporat-
ing a bypass 1n accordance with the principles of the present
invention.

FIG. 2 1s a fluid circuit diagram of the ground source heat
transier system of FIG. 1.

FI1G. 3 1s a block diagram of a control process for activating
or deactivating the bypass of the system of FIG. 1.

FIG. 4A 1s a block diagram of a control process for use
during a heating mode of the system of FIG. 1.

FIG. 4B 1s a block diagram of a control process for use
during a cooling mode of the system of FIG. 1.

DETAILED DESCRIPTION

The present invention overcomes the limitations and prob-
lems of prior art ground loop heating systems by including a
bypass that diverts tluid away from the ground loop under
certain conditions.

In many buildings, the geothermal heating system may not
represent the only source of heat. Heat expelled from other
refrigeration systems, heat from fuel-burning heaters, inci-
dental heat from the sun as well as planned solar heating
systems, and even exhaust heat from people and appliances
may increase the temperature of the building air over and
above the performance of the geothermal heat exchange sys-
tem. In some cases, particularly at night, these additional
sources of heat may result in a building that 1s warmer than the
ground source from which the ground loop exchanges heat. In
this case, continuing to run the transfer fluid through the
ground loop can actually cool the building, 1n contravention
of the system’s purpose. Running heat exchange units during
the day to heat a building for 1ts occupant and then losing that
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heat during the night only to have to repeat the cycle the next
day may waste considerable energy. Diverting fluid away
from the ground loop to recirculate through the building loop
helps to alleviate this problem. Because the system has to
spend less energy reversing unwanted thermal transfer,
reducing counterproductive heating and cooling during off-
peak times may also potentially reduce energy demand dur-
ing peak times.

In addition to reducing energy costs by reducing the
amount of counterproductive heat transfer as described
above, the addition of a bypass may also reduce the pump
energy required to move the transter fluid. The ground loop,
which may represent hundreds or thousands of feet of pipe,
may add significant resistance to the pump, and so bypassing,
this portion of the circuit at times would allow the pump to
operate at a lower speed. In one embodiment, where the
energy needed to run a pump 1s approximately proportional to
the third power of the pump’s speed, a pump speed reduction
of just 10% translates into a pump energy savings of 29%.
Theretfore, any meaningiul reduction in pump speed during
off-peak times can greatly increase efficiency.

With reference to FIGS. 1 and 2, there 1s shown an exem-
plary ground source heating system 10 including a ground
loop 12 of underground pipes 14 placed within the ground 16;
a building loop 18 of building pipes 20 extending within the
building 22 1n thermal communication with a plurality of heat
exchange units 24; and a fluid pump 26 to circulate thermal
transter tluid 28 through the pipes 14, 20. In accordance with
the present invention, the system 10 also includes a bypass 30
with valves 32, 34 as further described below.

During normal operating mode of the heating system 10,
geothermal transier flmd 28, for example a water/glycol solu-
tion, 1s pumped through the loops 12, 18 by a fluid pump 26.
The pump 26 may represent a single fluid pump or may
represent a set ol pumps operable to circulate the fluid; where
the pump 26 functions by virtue of multiple pumps, those
pumps may be positioned in different locations along the tflow
path of the heating system 10 in order to more adequately
circulate the fluid 28. In some embodiments, the pump 26
may run twenty-four hours a day year-round.

Within the building loop 18 1s connected a number of heat
exchange umts 24, which extract heat from the transfer fluid
28. The heat exchange units 24 may represent liquid-to-air or
liquid-to-water heat pumps as known 1n the art. The heat
exchange units 24 may support space heating and cooling,
water preheating and demand heating, or any other need for
heat within the building 22 where the units are deployed 24.
The heat exchange units 24 may be positioned at different
locations within the building 22 and be designed to serve
different areas, or may collectively process the transfer flumid
28 from a common location. Although multiple heat
exchange units 24 are shown, a geothermal heating system 10
as described may function with only one heat exchange unit
24 and still incorporate the features of the present invention.

The heat exchange unit 24 may operate by means of a
vapor-compression refrigeration cycle as known 1n the art,
with the heat transfer fluid 28 acting as the refrigerant, and the
ground source 16 acting as a medium for heat exchange that
1s preferred over ambient air 36. Any other method by which
a unit 24 may transier heat between the fluid 28 and the
environment to be heated or cooled may be consistent with
the teachings of the present invention.

The ground loop 12 may be located within any ground-
based heat source 16 known 1n the art. It 1s understood that
“oround” 1n this context refers to any outdoor area with a
significantly different temperature profile from the ambient
air. The ground loop 12 moves the transier fluid 28 through
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this area 16 1n order to bring the transfer fluid 28 closer to the
ground temperature. Ground loops 12 include horizontal
loops (as exemplified in FIG. 1), vertical loops (as exempli-
fied in FIG. 2), or a combination of both vertical and horizon-
tal loops buried below the surface of the ground 16, or placed
in a variety of natural or manmade geological features.
Ground loops 12 may be buried in generally dry ground or 1n
an area exposed to ground water, or may be immersed 1n a
natural or artificial body of water such as a lake or river. In
some embodiments, the ground loop 12 delivers water 1nto
the ground and picks up different water from a ground-based
water source, such that the transfer fluid 28 1s this water and
the loop 1s termed an “open” loop. Other ground loops 12 are
brought into thermal contact with the ground 16 but remain
“closed”; 1n this case the transier fluid 28 may be a high heat
capacity mixture such as a mixture of water and an anti-freeze
fluid. Although FIGS. 1 and 2 1llustrate the ground loop 12 as
having pipes 14 forming a single flow path, 1t 1s contemplated
that the ground loop 12 could be a branching pipe system
representing pipes 14 having a plurality of flow paths in
parallel.

The heat exchange units 24 may be disposed and may
operate separately. For example, each area of the building 22
may have 1ts own heat exchange units 24 that operate accord-
ing to the control of a thermostat (not shown) associated with
that area of the building 22. The thermostats may have ditler-
ent settings 1n accordance with the preferences of the users.
Even 11 heat exchange units 24 covering different areas have
similar settings, they may still carry different temperature
profiles or heating loads and may still be on or off at different
times of day. Because the control of the heat exchange units
24 may potentially run at any time according to their inde-
pendent control, the heat transter fluid 28 1s often made to
circulate past the exchange units 24 at all times.

However, there are conditions under which the building
loop 18 may be under conditions closer to the target tempera-
ture than the ground loop 12—1or example, the ground loop
12 1s colder than the building loop 18 when heating 1s desired,
or the ground loop 12 1s warmer than the building loop 18
when cooling 1s desired. Under these conditions, the contin-
ued circulation of heat transier fluid between the building
loop 18 and the ground loop 12 1s undesirable. The heat
transter fluid 28 may move further from the target tempera-
ture by passing through the ground loop 12.

Under these conditions, heat transfer fluid 28 may be
diverted from the ground loop 12 by means of a bypass 30 as
shown. As the fluid 28 passes the junction point 38, 1t nor-
mally flows past an open bypass valve 32 and into the pipes 14
of the ground loop 12. However, when the system 10 1s 1n
bypass mode, the bypass valve 32 closes and the valve 34
opens. Fluid 28 flows past the now-open valve 34 into and
through the pipes 40 of the bypass 30, eventually passing a
second junction 42 to re-enter the pipes 20 of the building
loop 18. Fluid 28 so diverted flows out of the building loop 18
and through the bypass 30 to recirculate into the building loop
18, bypassing the ground loop 12. Valves 32, 34 determine
whether the bypass 30 1s active at any given time, with an
open valve 32 and closed valve 34 corresponding to an 1nac-
tive bypass 30 where transfer flmid 28 flows into the ground
loop 23 as normal, while a closed valve 32 and open valve 34
corresponds to an active bypass 30 where fluid 28 1s diverted
back into the building loop 18. One of ordinary skill wall
recognize that the function of valves 32, 34 could instead be
performed by a single valve such as a two-way valve disposed
at the junction 38.

The valves 32, 34 of the bypass 30 may be opened and
closed 1n accordance with the activities of a controller 44,
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which may represent any manual or automated device as
known 1n the art. As shown in FIG. 2, the controller 44 may be
in communication with temperature sensors 46, 48, 50 as well
as the bypass valves 32, 34. In one embodiment, the controller
44 may report temperature settings to an operator and may
manipulate the bypass valves 32, 34 in accordance with
operator instructions. Alternatively or 1n addition, the con-
troller 44 may act according to an automated process as
illustrated by the action blocks of FIG. 3.

One automated process 300 for determining whether the
bypass should be active begins with a decision to run a bypass
check (block 302). In one embodiment, the bypass check 302
may be run periodically such as once per hour, or may be run
whenever an automated system such as the controller 44
reaches a predetermined step 1n a diagnostic or other operat-
ing cycle. The bypass check may be initiated manually by a
user, or may run only at predetermined times of the day. The
steps of the process 300 may be carried out manually or by the
controller 44 (as shown in FIG. 2) or other device known 1n
the art.

As illustrated by decision block 304, 1n some embodiments
the bypass 30 may only be active during times of low demand,
also known as off-peak times. The decision as to whether the
system 1s on peak or off-peak may be based solely on the time
of day or may be determined empirically by the current or
recent usage patterns of the system 10. For example, exceed-
ing a certain level of heat exchange umt 24 usage over a
window of time prior to the bypass check could result in a
determination of peak time and a decision not to use the
bypass 30 (block 306). In some systems, this step 1s absent
and whether to use the bypass 30 1s based on other factors as
turther discussed below.

Assuming that the time of day and/or usage limitations are
met, the next evaluation depends on whether the system 10 1s
currently understood to be within a heating mode or a cooling
mode (decision block 308). This determination may be made
based upon the time of year, may be made based upon one or
more measured temperatures (as further described below), or
may be made based upon the settings of the exchange units
24. However the system mode 1s determined, the relative
temperature of the ground 16 1s then evaluated to determine
whether or not 1t meets this goal.

As shown 1n decision block 310, 1f the system 1s 1n a
heating mode, then the ground 16 needs to be warm enough to
accommodate that mode. The evaluation as to the need for the
ground temperature may be measured directly by means of a
temperature sensor (not shown) located 1n the ground. It can
then be compared against a known reference temperature, or
alternatively against an ambient or indoor air temperature or
water temperature. However, as the primary concern of the
geothermal system 10 1s the temperature of the heat transfer
fluid 28, a more direct method 1s to measure the temperature
of the tluid 28 before 1t enters and after it leaves the ground
loop 12, as shown 1n FIG. 2. Here a temperature sensor 46 1s
located downstream of the heat exchangers 24 but upstream
ol the junction 38 to evaluate the temperature of the transfer
fluid 28 before 1t enters the ground loop 12, and a second
temperature sensor 48 1s located near the building loop 1nlet
52 to evaluate the temperature of the transfer fluid 28 as 1t
leaves the ground loop 12. Where 1t 1s desired that the ground
16 1s warm 1n order to facilitate heating, comparing the read-
ings ol the sensors 46, 48 may determine whether the ground
1s warm enough to leave the bypass off. Where the second
temperature sensor 48 reads a higher temperature than the
first temperature sensor 46, the bypass 30 shuts off (block
314); where the first temperature sensor 46 reads higher, the
bypass 30 turns on (block 316). A third temperature sensor 50,
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located downstream of the junction 42, may also communi-
cated temperature measurements T, to the controller 44
which are used as further described below.

One of ordinary skill will recognize that, 1n order to avoid
a rapidly fluctuating valve 32, 34 1n response to minor
changes near the critical point in temperature, a threshold
difference might be required to either turn the bypass 30 on
when 1t 1s inactive or shut the bypass 30 off when 1t 15 active,
and that these values may differ from those required to leave
the bypass 30 1n 1ts current state (whether active or inactive).
In one embodiment, the bypass 30 may only turn on when the
reading of the first temperature sensor 46 exceeds the reading
ol the second sensor 48 by at least 3 degrees, but may then
remain on until the reading of the second sensor 48 exceeds
the reading of the first sensor 46, and not shut off immediately
when the temperature difference drops below the 3 degree
mark. FIG. 4 A illustrates this logic process through the use of
supplemental flowchart 400, which can be seen as one
embodiment of decision block 310 from FIG. 3. Here, 1f the
bypass 30 1s active (block 402), then the difference between
the reading of the second sensor 48 (represented by T,) and
the first sensor 46 (represented by T, ) 1s compared to a first
reference value C, (decision block 404). The bypass 30 stays
active (block 402) until the heat difference (1,-T,) exceeds
the reference value C,, at which point the bypass shuts off
(block 406). If the bypass 30 is inactive, 1t remains 1nactive
(block 408) until the temperature difference (1,-T,) drops
below a second reference value C, (decision block 410), at
which point the bypass 30 turns on (block 412). The supple-
mental flowchart 400 1s represented as a continuous loop,
although 1t used as part of the bypass check process 1llustrated
by tlowchart 300, the process may only run through once,
from 1nitiation at a status block 402 or 408 until 1t returns to
one of those two status blocks 402 or 408.

Returning to the previous decision block 308 of tlowchart
300 1n FIG. 3, i1 the system 10 1s understood to be 1n cooling
mode, then the critical values are reversed. A lower reading
tor the second temperature sensor 48 than the first sensor 46
reflects ground 16 at a desired temperature and the bypass 30
can be inactive, while a higher reading for the second sensor
48 than the first 46 represents ground 16 that 1s warmer than
desired and conditions where the bypass 30 may be active. If
reference values are used in comparing temperature ditier-
ences, these may be the same as the reference values associ-
ated with the heating cycle or may be different values. FIG.
4B 1llustrates by means of a supplemental flowchart 400" how
the same process may be used as described above, only with
reversed signs for the equations and possibly different refer-
ence values C3, C4, so that the equations associated with
decision blocks 404' and 410" are different than the equations
in blocks 404 and 410 described above.

As the temperature T, may be measured based on transfer
fluid 48 exiting the pipes 14 of the ground loop 12, 1t may be
recognized that these temperature measurements may not be
available when the bypass 30 1s active, and that other methods
may be necessary to determine when the bypass 30 should be
shut off. For example, temperature measurements of the
ground source 16, ambient air 36, or building 22 may be used
in addition to the temperature measurements used above.
Alternatively, a periodic evaluation may include briefly
increasing the fluid flow through the ground loop 12 1n order
to evaluate the temperature of the transfer fluid 28 as dis-
cussed above. Even in the advantageous case of a complete
lack of fluid tlow past the temperature sensor 48, the tempera-
ture T, of the fluid 28 left 1n the pipes 20 near the sensor 48
may continue to be used. Alternatively, further comparisons
involving the temperature T, may be based on the last tem-
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perature T, taken before the bypass 30 was active, or on
another reference value. The third temperature sensor 30 and
temperature measurements 15 may also be used to determine
whether the system 10 should be in 1ts normal or bypass
mode.

In some embodiments, a portion of the fluid 28 will con-
tinue to tlow through the ground loop 12 even while much of
the fluid 1s diverted into the bypass 30. It will be recognized
that some minimal fluid tflow through the ground loop 12 may
prevent damage to the pipes 14 and allow continued tempera-
ture measurements T, as described above while still allowing
the system 10 to benefit from use of the bypass 30. Similarly,
it will be understood that 1n some embodiments, a portion of
the fluid 28 may continue to tflow through the bypass pipes 40
even when the bypass 30 1s 1nactive.

It will be recognized that a given embodiment of this sys-
tem may be more limiting than the above—{for instance, a
ground-source system may be configured to work only 1n a
heating mode or a cooling mode, 1n which case the logic to
determine which mode the system 1s in would be unnecessary.
Similarly, the decision to switch between a heating mode and
cooling mode may be made manually, and 1n one embodiment
may occur only during a percerved transition i1n seasonal
weather patterns.

Although 1llustrated in FIGS. 1 and 2 as aregion of pipe 40,
one of ordinary skill will recognize that the bypass 30 may
represent other methods of fluid conveyance known in the art.
For example, the bypass 30 may itself represent a branching
valve capable of diverting fluid flow from the ground loop 12
directly back into the building loop 18 while using little or no
independent pipe 40 not found 1n the ground loop 12. One of
ordinary skill in the art will also recognize that the flmd
conveyance circuit diagram of FIG. 2 1s an illustration which
1s not designed to be limiting as to the relative positions,
numbers, or sizes of various elements, and that one of ordi-
nary skill will take a variety of structural and fluid dynamic
considerations into account when designing each system
without departing from the teachings of the present invention.

Many features have been listed with particular configura-
tions, options, and embodiments. Any one or more of the
features described may be added to or combined with any of
the other embodiments or other standard devices to create
alternate combinations and embodiments.

While the present invention has been illustrated by the
description of an embodiment thereof and specific examples,
and while the embodiment has been described in considerable
detail, 1t1s not intended to restrict or 1n any way limit the scope
of the appended claims to such detail. Additional advantages
and modifications will readily appear to those skilled 1n the
art. For example, it 1s contemplated that the bypass 30 which
1s discussed above as present within the building 22 could
instead be within the ground loop 12 in order to bypass a
portion of the ground loop 12. A bypass 30 within the ground
loop 12 could act to significantly shorten the flow path of the
transter fluid 28 during a bypass mode of operation without
completely removing the ground loop 12 from the flow path.
It 1s also contemplated that multiple bypasses 30 could be
included at different locations in the heating system 10, and
that such bypasses 30 might be activated in tandem or sepa-
rately to respond to different conditions in parts of the heating,
system 10. The invention in 1ts broader aspects 1s therefore not
limited to the specific details, representative apparatus and
methods and illustrative examples shown and described.
Accordingly, departures may be made from such details with-
out departing from the scope or spirit of applicant’s general
inventive concept.
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What 1s claimed 1s:

1. A ground source heat transier system, comprising:

a ground loop positioned within a ground source;

a building loop positioned within a building;

a bypass positioned at least in part within the building;

a heat exchange unit 1n thermal commumnication with the

building loop:;

a fluid pump coupled to the ground loop, the building loop,

and the bypass, the fluid pump configured to:

operate 1 a normal mode of the system to circulate a
fluid between and through the ground loop and the
building loop to facilitate heat transfer between the
ground source and the heat exchange unit, and

operate 1 a bypass mode of the system to circulate a
portion of the fluid within the building between and
through the bypass and the building loop whereby the
transier of heat between the ground source and the
heat exchange unit 1s reduced;

first and second temperature sensors configured to measure

a temperature of the fluid at different points; and

a controller 1s configured to:

compare temperature data representative of the tempera-
ture measured from the first temperature sensor to
temperature data representative of the temperature
measured from the second temperature sensor;

switch the system from the normal mode to the bypass
mode only when the compared temperature data sat-
1sfies predefined parameters;

switch the system to the bypass mode only when a dif-
ference between the first temperature sensor and the
second temperature sensor exceeds a predetermined
heating setting reference value when the controller 1s
in a heating setting; and

switch the system to the bypass mode only when the
difference between the first temperature sensor and
the second temperature sensor remains below a pre-
determined cooling setting reference value when the
controller 1s 1n a cooling setting.

2. The system of claim 1, wherein the bypass 1s operable 1n
the bypass mode of the system to divert fluid flowing out of
the building loop away from the ground loop so as to directly
recirculate the fluid into the building loop.

3. The system of claim 1,

wherein, when the controller 1s 1n the heating setting, the

controller switches the system from the normal mode to
the bypass mode when a difference between the first
temperature sensor and the second temperature sensor
exceeds a first predetermined heating setting reference
value, and the controller switches the system from the
bypass mode to the normal mode when the difference
between the first temperature sensor and the second
temperature sensor falls below a second predetermined
heating setting reference value that 1s lower than the first
predetermined heating setting reference value; and
wherein, when the controller 1s 1n the cooling setting, the
controller switches the system from the normal mode to
the bypass mode when the difference between the first
temperature sensor and the second temperature sensor
falls below a first predetermined cooling setting refer-
ence value, and the controller switches the system from
the bypass mode to the normal mode when the difference
between the first temperature sensor and the second
temperature sensor exceeds a second predetermined
cooling setting reference value that 1s higher than the
first predetermined cooling setting reference value.

4. The system of claim 1, the bypass positioned completely

within the building.
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5. The system of claim 1, the fluid pump running twenty-
tour hours per day 1n either of the normal mode of the system
or the bypass mode of the system such that the fluid continu-
ously circulates through at least the bulding loop 1n the
bypass mode.

6. The system of claim 1, wherein the controller 1s further
configured to:

monitor the system to detect conditions unsuitable for cir-

culating tluid through the ground loop and divert fluid 1in
response to the detection of said unsuitable conditions,
wherein the unsuitable conditions consist of at least one of
the following: the temperature of the fluid 1n the ground
loop being colder than the temperature of the fluid in the
building loop when heating 1s desired; the temperature
of the fluid 1n the ground loop being warmer than the
temperature 1n the building loop when cooling 1s
desired; and, an off-peak period of time when usage of
the heating setting or cooling setting 1s less than during

a corresponding peak period.

7. The system of claim 6, wherein the conditions include
the temperature of the fluid entering the ground loop from the
building loop and the temperature of the fluid exiting the
ground loop to the building loop.

8. A method for operating a ground source heat transier
system having a ground loop positioned within a ground
source, a building loop positioned within a building, and a
heat exchange unit 1n thermal communication with the build-
ing loop, the method comprising:

circulating fluid between and through the building loop and

the ground loop in order to {facilitate heat transier
between the ground source and the heat exchange umit
when 1n a normal mode; and

diverting fluid within the bulding to circulate the fluid

through the building loop and at least partially bypassing
the ground loop whereby the transfer of heat between the
ground source and the heat exchange unit 1s reduced
when 1n a bypass mode;

measuring, by a first temperature sensor and a second

temperature sensor, a temperature of the fluid at different
points;
comparing temperature data from the first temperature sen-
sor to data from the second temperature sensor;

switching between the normal mode to the bypass mode
when the compared temperature data satisfies predeter-
mined parameters;
operating in the bypass mode only when a difference
between the first temperature sensor and the second
temperature sensor exceeds a predetermined heating set-
ting reference value when 1n a heating setting; and

operating 1n the bypass mode only when the difference
between the first temperature sensor and the second
temperature sensor remains below a predetermined
cooling setting reference value when 1n a cooling set-
ting.

9. The method of claim 8, further comprising;

monitoring the system to detect conditions unsuitable for

circulating fluid through the ground loop and diverting
fluid 1n response to the detection of said unsuitable con-
ditions,

wherein the unsuitable conditions consist of at least one of

the following: the temperature of the fluid in the ground
loop being colder than the temperature of the fluid in the
building loop when heating 1s desired; the temperature
of the fluid 1n the ground loop being warmer than the
temperature 1n the building loop when cooling 1s
desired; and, an off-peak period of time when usage of
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the heating setting or cooling setting 1s less than during
a corresponding peak period.

10. The method of claim 8, wherein the flow rate of fluid
diverted to bypass the ground loop 1s greater than the flow rate
of fluid circulating through the ground loop when fluid 1s
diverted.

11. The method of claim 10, wherein the flow rate of fluid
circulating through the ground loop when fluid 1s diverted
drops to zero.

12. The method of claim 10, wherein a portion of fluid
continues to circulate through the ground loop when fluid 1s
diverted.

13. The method of claim 8, turther comprising:

continually circulating fluid within the building loop such

that the speed of fluid circulating through the building
loop never drops to zero.

14. The method of claim 13, wherein the system further
comprises a fluid pump operable to circulate the fluid, the
method further comprising:

reducing the speed of the fluid pump when fluid 1s diverted.

15. A ground source heat transfer system, comprising;:

a ground loop positioned within a ground source;

a building loop;

a bypass;

a heat exchange unit in thermal communication with the

building loop; and

a fluid pump coupled to the ground loop, the building loop,

and the bypass, the flud pump configured to:
run 24 hours per day in either of a normal mode of the
system or a bypass mode of the system,
circulate a fluid between and through the ground loop
and the building loop to facilitate heat transfer
between the ground source and the heat exchange unit
when operating 1n the normal mode,
circulate a portion of the fluid between and through the
bypass and the building loop whereby the transter of
heat between the ground source and the heat exchange
unit 1s reduced while fluid 1s continuously circulating
through at least the building loop when operating 1n
the bypass mode;

first and second temperature sensors configured to measure

the temperature of the fluid at different points

a controller configured to:

compare temperature data from the first temperature
sensor to temperature data from the second tempera-
fure sensor,

switch the system from the normal mode to the bypass
mode only when the compared temperature data sat-
1sfies predefined parameters,

switch the system to the bypass mode only when a dif-
terence between the first temperature sensor and the
second temperature sensor exceeds a predetermined
heating setting reference value when the controller 1s
in a heating setting, and

switch the system to the bypass mode only when a dif-
ference between the first temperature sensor and the
second temperature sensor remains below a predeter-
mined cooling setting reference value when the con-
troller 1s 1n a cooling setting.

16. A ground source heat transfer system for exchanging
heat between a building environment within a building and a
ground environment associated with a ground source, com-
prising:

a ground loop positioned within the ground source and

being 1 thermal communication with the ground envi-
ronment;
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a building loop positioned within the building and being in
thermal communication with the building environment;
a bypass, the building environment, the ground environ-
ment, and the bypass being thermally separate from an
ambient air environment external to the building and the
ground source; and
a fluid pump coupled to the ground loop, the building loop,
and the bypass, the fluid pump operable 1n a normal
mode of the system to circulate a fluid between and
through the ground loop and the building loop to facili-
tate heat transfer between the ground environment and
the building environment, the fluid pump operable 1n a
bypass mode of the system to circulate a portion of the
fluid between and through the bypass and the building
loop whereby the transfer of heat between the ground
environment and the building environment 1s reduced;
a controller operable to switch the system between the
normal mode and the bypass mode and to control the
system 1n either mode; and

10
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first and second temperature sensors operable to measure
the temperature of the fluid at different points, both
temperature sensors operable to transmit temperature
data to the controller, wherein the controller 1s operable
to compare temperature data from the first temperature
sensor to temperature data from the second temperature
sensor and to switch the system from the bypass mode
only when the compared temperature data satisfies pre-
defined parameters;

wherein, when the controller 1s 1n a heating setting, the
system runs 1n the bypass mode only when a difference
between the first temperature sensor and the second
temperature sensor exceeds a predetermined heating set-
ting reference value; and

wherein, when the controller 1s 1n the cooling setting, the

system runs in the bypass mode only when the difference
between the first temperature sensor and the second

temperature sensor remains below a predetermined
cooling setting reference value.
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